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PROBLEM TO BE SOLVED: To provide a magnetic material capable of realizing magnetic freezing by 
using a relatively low magnetic field formed by a permanent magnet in a normal temperature range. 
SOLUTION: This magnetic material has a point of inflection at which the second differential coefficient to 
the magnetic field of a magnetization curve is changed from positive to negative in a part of the 
temperature range, preferably, a part of the range of the magnetic field >=200 K to <=350 K. In this 
magnetic material, low temperature can be realized by using the relatively low magnetic field by taking- 
in/taking out the entropy between the electro-magnetic spin system and the lattice system in the vicinity 
of the temperature at which the point of inflection appears on the magnetization curve. The magnetic 
material satisfying the above conditions includes La(Fe, Si)13 , (Hf, Ta)Fe2 , (Ti, Sc)Fe2 , and (Nb, Mo) 
Fe2 containing 50-60 atm.% transition metals such as Fe. 
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[0 0 5 9] cinicMLT, m^t^ecomitmm m 

3) a^ffle«fjaS®jfi^T?J8aE^bOtt*<;A;#<^ 

^bf«t>o©, i7^;^5JsiT©««©ieHT, «fb®?l 
50 fiid^esj^n, iT-:^7etT©®«©ieHT, at-fb^sai 



[0 0 6 0] 'AiZ. ±f20 7a©S.#tSefl£{COViT. 
fc?-<D^{b«AS (T. AH) mitm&y^-^i!)^ 
«©^{b«AHIC^*bT. #^©iaS (Tpeak) -CX> 

(0 0 6 1) 



[0 0 6 2] 04tr, iCOViT, ?aS^*X>h 

ai. x>hae-<D««:«: A Smk C J/(K 'Kg)! 
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^T^raT^fbs-a-;^*!^. ia«*9i 9 5Kd^e,2 i o 

[0 0 6 3] &^aS^I'-:?ViT, x>hDb!- 

©^<b«lce-^*tSton-5MS (Tpeak) {C^JtS, 
ailS^^bAHIcMf ■5X>hDtf-©S;<t;ft (ASma 

10 dO«-fa^xfc!>^©x>hPtf-©g!{t:«'b. m-ii 

[0 0 6 4] 
[^1] 



{»«Kit (AH) 




♦US 




1 


2 


i 3 


A 


6 


j 6 


1 7 


Gd 


O-O 


. 1 


1.7 


1.6 


0.9 


1.3 


0. 21 


! 0.23 


\ 0.34 


0.43 


0 — 0 


. z 


4.6 


3.2 


f.8 


^5 


0.41 


j 0.45 


I 0.72 


0. 87 


0-0 


. 3 


8.2 


5.1 


2.7 


3.7 


0. 64 


1 0.G6 


1.07 




0-0 


. 4 


TO. 7 


6.9 


3.8 


4.8 


0. 83 


j 0.69 


1.4 


1.6 


0-0 


. 5 


12.1 


S.3 


4.6 


5.8 


1.04 


i 1.1 


1.7 




0-0 


6 


13.1 


9.6 


5.4 


6.5 


1.2 


1 1.3 


2.0 


2.2 


0-0 


8 


14.5 


11.5 


6.6 


7.6 


1.4 


1.6 


2.5 


2.7 


0-1 


0 


15.2 i 


12.6 


7 4 


8.4 


1.6 


1.8 


3.0 


3.2 




CK) 


200 j 


207 i 


230 i 


205 


250 


240 ; 


285 


295 



[0 0 6 5] ^lA^^iJ-^JcptC, «^#:i~4X«. 

1 7«T©<£a«fc:teViT:^:€r:ia:x> h a t!-®^ 

0. «ta«|£i~4 tIt'^T±li^c*oT^^5^:i:*^^^' 
[0 0 6 6] ;^i5. 5feC|£«bfcJ:^»r, 

H) fcfli5X>hPt!-^fl2SAS (T, AH) (D:k^ 

^(D^-r^itf3i<. x.yhci\f-^^tmiz\f-i7f)imti^ 

mmm ( "Mmm^umm" ) t>*s^s^T*s. 

TC, B^tbT, «-«K^jc»COV»T. AS (T. AH 
= 17-7.7) Rl^AS (T. AH=0. By-^y) Jr-p 

[0 0 6 7] ^1-BBa«^^bAH*n5^X7C9«-&, ttSi 



~4©x>^^h^- 
f2<D3ir)T*§ : 



■SE^bfiObf-i'OjaSilitt. T 



1 : *9 1 9 0 ~ 2 1 0 K 
«SS«£2 :ii!?)195~220K 
«^«:3 : ii!«j2 1 5~2 4 5K 
^^^4 :*«J195~217K 

l~4©x>hnfcf-^{bft©lf-i7©iaS"fi«, T13 

©jlOtfS^ : 
40 1 :ij8fJ194~207K 

: *«J1 9 7~2 1 8K 
#tSS*|r3 :*52 20~237K 
IS^U.W-A :*9196~218K 

Z.(D^o\Z. «^<*:i~4«. ^a5fiaE«^{bAH*tO. 
5 7^X^©«^-Cafet>T'b. 1 OKR±©?affii|SS:WL 

[0 0 6 8] eA±©.fc^lC. fitK^l~4-t?«, 4#^4M 
S (Tc r i) 0 feii!jl(ffil»r*V^T, It-X^CAT© 

50 2S{b*<^fei:, mi^mz$i^^iflm.ti^, hjc citi^ 
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[0 0 6 9] tm. «ss^i~4ic-r3ViT«> xmwim 
[0 0 7 0] (fiffl 2 ) Tffi®»fi£*ii^:fe 3 mm(Dmu 
s£{*^ 1 1 ^sluc 1 2 «*fgggjca^< mit^mzm^ b, lo 

#tSt^*ci 3ttH:«fiHn?*S. 

[0 0 7 1] «|£ft:i 1 : Fe,,H f,. Ta, 
tt^tjci 2 : Fe,,H f,,Ta, 
3 : Fe,,H f.,Ta, 

^(fTQ 5 oxii^ib 10 0 o'c<DSST*«ji 0 omm<^ 

*tc*f^ilb&. -t-Wife*. 0. lmm~0. 3mmSgE 

[0 0 7 2] 1®, ?aS2 3 7. 5K 

*^S3 0 7. 5K*-CO$effl®fiSft;ftS*5^-r. 06 
IC. «ta#:i 3®, taS2 7 7. 5K*^e3 3 2. 5K 

[0 0 7 3] m^i^i KDMitmrn (ss) t= 

2 7 7. 5KJ^i)&U<Dm.miZ^\'^Xit. t^1llf\Zi&\>^n 

mm\zj:-Dxmti!}^Mmzm±v. iv^x^&.T<Dm 
«©«gH-e, mit<nmmizsit'r^~^m»^ik7t)^M. (± 

[0 0 7 4] C<DJ:'5fim.<tm!^<DmVHt., T=2 8 0 

«2. xi/hne-«)«ft« : AS, 



Kia^T:^^<^{tiLTVi^. T=2 8 0. 5K (n^ 
f)RZ^2 8 2. 5K (^gF^g) JC:feViTtt, 0. 0 1 

2 7 7^;^5ja^tH=o. 5-x;^73fi^TmA<^Slir 
m±i.. mitmmz$^m}^i)mnx\'^^. mit(Dm:k 

[0 0 7 5] mi (Dmuiit 1 (^m-ttmrnz. m^zi^m. 
^±\fxip<t. He m^tmmz^mj^^^n^m 
m) <Dmi)^m:K-r^iith\z. Hc&^x<Dm^t<D^<t 

S*iM^T-5. T = 2 9 2. 5K mm) JcOffliait 

fi^t. HcTi^x<Di&f^irAmzm±-r?> mm^ 
1) . 

[0 0 7 6] 1 2 JC-Z>ViT=b, mUUMit 

i&mmmsn. t= 2 4 5 Kismx. 1 -rx^wT® 
[0 0 7 7] cintcitUT. mu.t^i 3<Dm<mm. m 

6) 5fe®fiaUC*5lt-5tta#:6 (tfciJfisi) 

8ai^ffl«s»M«®iff#T?«<b®ffi*<:*:#<^Yb 
f-5fe®o, i5^7.5JJJlT©a«®«HT, iaE<b®a« 

(±\zdh) lzit±^ttmtA^M.^tlf3.\,^^ 
[0 0 7 8] 'A\Z. ±l2®3a®«-ttK<<c<COViT, ^ 
SCa*i&^^b^-^fci:#®«Ta^X tf >l^®x> h o 
br-®^fb«AS (T, AH) fiHIl®J©^i:(^«;ia: 
:^^6-eSffib;/t. *2ir. fi-#t6£^®, x>hne-® 
s?ft;SAs**tf-i7!£5^-rjaa[ (Tpeaw ic^fett-sa* 

^<bAH»tM-r*X>hDt!-®^{bS (ASmax) © 

[0 0 7 9] 
[^2] 
ax [m J/(K • em3) J 



mitX^b (AH) 








1 1 


1 2 


1 3 


Gd 


o-o. 


1 


3.6 


4.2 


1.3 


3.4 


0-0. 


2 


8.9 


11.1 


2.9 


6.8 


o-o. 


3 


U.4 


16.8 


4.5 




o-o. 


4. 


19.4 


21.2 


6.0 


12.6 


0-0. 


5 


24.0 


24.9 


7.4 




o-o. 


6 


27.1 


28.1 


8.9 


17.5 


0-0. 


8 


30.8 


30.8 


11.5 


21.7 


O— 1 . 


O 


35.2 


32.7 


14.4 


25.7 




282 


245 


315 


295 



ASaax-AS (Tp,ak. AH) 

[0 0 S 0] m2i)^^»?>J^o\Z. mUi^l IRZM 2 50 Ttt, 1 5^X7£AT®efiS«»c:*ViT;«c#;&:x> hD t! 



[0 0 8 1] 36)»C> F ei:6 7m^%m&^3!f., Ti 
*2 5~3 OlS^SSSa^tyF e -T i -Scm<^m^ 

CO 0 8 21 («»J3) TI2©«a<S*ffi^fc2afiO!)«tSS 

[0 0 8 3} #tS£<*^2 1 : Mn.,.4 C r,., Sb,,., 10 
^a£^2 2 : Mn.oAs,, Sb,. 

1»*^^®Mi|S^SrP^L.. JtftiSJCitAbT, 8 0 0'C~9 

5 ox:(Du&-vmmm^nvT m^i¥2 it«*?)2b 

^. K^^J-eS 5 ©"Cd^^)? 0 O'COiSST?*?;! 0 0^ 
[0 0 8 4] 07 IC. #tM{4c2 1(D> iaS3 0 OKH^e, 

3 1 5K*T<D«effl©«{b*«i**-r. «a<*c2 

S3 1 SKCDa-fbft^-tfta, l7^X^£AT©a«®|lgffl 20 
[0 0 8 5] mUi¥2 n?tt. 

[0 0 8 6] 1 OK («F^c) SSSO. 4 

mmo. 4 5=-x5ja^T^*.'*c*«^*pn, s^tiii^jo. 4 
7^X7*^5.0. 8T-x7*-t?»*eH-c«. «aE^b*i^«T 

*3. X>»-Dtf— <DJC<t»: AS 
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[0 0 8 7] tas*TvfT?T< t. mitmi^(Dm^i(>^T 

yhL. 3 0 7. 5K. 3 0 5K, 3 0 2. 5K, 30 

OK («F^d~g) <D^Mm\zii\''^xmitmm<D$^m}^ 

<DtiB«. "tn^n. ^BStSlT-X^. 27^7.7, 2. 6 
7^X7, 3. hT-T.vn&t.fS.'ot^. 

[0 0 8 8] ifc. «tS£*2 2-T7«, T=2 3 2. 5K 
tC:feViT. a«0. 8 7"Xvja^T, fiSfbffii^JC^*^ 

*^sn, a*io. 8^:^5iiiTo$effl-c«aYb*i^«T 

[0 0 8 9] #tgiflr 2 2 T«. tSS 2 0 0 K*'> 2 3 0 
3 2. 5K-r«, J:|B®J;-5»C, 8lfb*«l®Jg*e**T»' 

a7&^e±icca?^jg<*tc^Yb-r^. Mtcfas$:±vfTfT< 

®{bft«SC9^ft,'^{Siga«{l!HC->7 hL. 2 4 OK 

TC9a^bfti^©^*^wc!:s«, mM3. sy^xytu 

[0 0 9 0] ±f2<^^aS*|s:2 lS.at2 2 (C^PVi 

>hDhr-o^fb«As (T. AH) mKom-^ii 
mmfsi:^m-r*m<ishtz. ^fA^2 irx/2 2Tftt, mm 
&oxx^*-'i7^;^7©$SfflT^fb$ii-fe«-&, ^n-€^ 

3 1 1 KRZf2 3 1 Kjfi^T, X> hDtr-^^bJC 

[0 0 9 1] ^3 IC, S-^liS*t£©, X>hDt!-©^fb 

aAS*it!-i^*55-rtMS (Tpeak) izioltf^mm^it 
AHlC^f ^X>hDtr-©^ibS (ASmax) ^ 

[0 0 9 2] 
[«3] 

X 1 0-3 m J/(K • emu) ] 



max 







G d 


2 1 


2 2 


O — 0. 1 


1.1 


t.2 


1.2 


0-0. 2 


2.6 


2.6 


1.8 


0 — 0. 3 


4.6 


4.3 




0 — O. 4 


6.8 


6.0 


2.7 


0-0. 5 


9.0 


7.4 




0 — 0. 6 


10.6 


8.8 


3.3 


0 — 0. 8 


1^3 


11.3 


3.8 


0-1.0 


12.6 


13.4 


4.2 


Tpeak (K) 


311 


229 


29S 



ASn,ax=AS (Tpeak. AH) 



[0 0 9 3] «3d^e>^-5J;5lr. #tS5#:2 2 

[0 0 9 4] 5feic:ie®Lfcj;5 Id, mit^n^m 
«jce-:;7*<an«Mftifi ( "mssbff3f3:u&.m" ) -bs 

T, AS (T, AH=15rX^) Jl^OtAS (T, AH = 

[0 0 9 5] *vfflJ«s«SEfbAH*n5^;^7©«^. ^St 

#:2 1XCX2 2©X> hoe— ^fbSOfc!— ^-ODjaaE*! 

^Stflc2 1 : J!«J3 0 4~3 1 5K 
miA»2 2 : *«J2 1 4-2 3 6K 

2 1 RZf 2 2 ® X > h P tf — ^^fciS© tf — ^ CDiaSli 
«, Tffi®®»3T?*-S : 
#tSS*Jc2 1 : ii^j3 0 5~3 1 6K 
mU.t^2 2 : *52 1 5~2 3 5K 

z<DJ^o^z. mui^2 is.zf2 2\tt. i^mmmmt AH 

[0 0 9 6] (JeS^?^«->X5^AOi^J5SIC-:3ViT) 

m^^ff^. mit$tmt. mm^m^hftmizi^mtsn 

[0 0 9 7] »^b<«. ±fSOfiNWffiW«— -OCDJRiK 

ii^i^^mmzM-r^^i\.mG(DmMitLS^^n:.^it^it 
tf). mmmm^m^iE>n, zommmmiz^xmsiim 

^i\ms(DmM&im(D^it\zmm^it 

[0 0 9 8] jifsb<«. ?5s^^^^^^|s^«. wtaafi^&jtff 

tt^OrtSBC 5 0 %&L± 7 5 %J!JATO#:a3te**-r^* 
[0 0 9 9] ±fB©fi8tSii?&«>'X5^Afc^V»T, SUt^^ 
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^miim^L^ti^^vUiktiSiX^m^tx^. z.iix. st 
m.r^m^m^f^x<Dm^itn(D^mmii^m-^m-&izit, 

^■z>xmiiUnibmi^^ti, 2Viiraf?5-r-5. 

(Hmz 5 0 %£A± 7 5 %«T®<*:«^^^-CiR§$nT 
V^-S^t^WSbVi. 6 0%JUJi7 0%JUT 

O^ajte^^-CiR^^nxl^S d J; D b W 
[0 10 0] »*b<tt, ±l2©JKttW!fBftbT, mk 
(Sa) *iO. lmmJi^±l. 5 mme^TX* 0 , -^(D 
8 7w t %«±*<» TX'^i^ htfc*<2£ATT?*-5:^T€: 

[0 10 1] iisv>?&»iig:/j*^:Kr«fc«e>»c«, 

20 mi^m^(D^mz^mi^nrcm^itntm^mmi^ii<D 
mxmi^m^^^izfrt:>n^::ti)m^x$>^, m^m. 
'^ye^iznttit^rzibizit. mii^U(Dtt^mm^±^ 

^:K^<-r^ftmz. msL^/h^<n^t^z.iii)imm 
WT7*§. fib, m&m^^i^^^m'^^z^t. mi^^m 

»*b<«, 0. SmmSe^T* 
0, HC»Sb<«, 0. 2~0. 8mmgS-C5.-5, 

30 [0 10 2] ±m<Dmitiit^<oisi'fmmt. mm 

l'?^e*i;^Vi?te*^;^}g«T?*SJlt**fiF*b<, 

iS}gSfc«lllK*eRflEJ^T?*S^:t*i«F*bVi, d 
<D^of3.miK\Z-r^Z:i:\Z^':>X. 1&^<Of&miZ^oWl 

mi»<o%^^m±-r^tth\z, msi^mii^<Ds.:hm^ 
[0 10 3] m^i^mi^mmz^m^tiftm^i' 

\zit, m^^mi^<^Mn\z&mmm-^ti^msk. mmm 

[0 10 4] ^32Sli«^(i:<i:bT«, m-^-(^)V(D 

sfeias^jc-g-to-a-T, ^i^a, tK^ cine. 09^1 
^2:t*«a*bVi. 

50 [0 1 0 5] BIB *^?3lrscf<®(1^^^i|s^;&t{s^$ 



fiSis, 6 as.u;6 bttiute^. 2 5 «<Sfflmsifiis:, 2 

[0 10 6] BI8»C3^-rJ;5JC, 8a[gt?&]«f^il^2tt, 

1, 1 2**31 D#t^e.n, ■5-ne.©ratc. :^%mzM'5 10 
<«tttf<s^ 1 *t^«(snTv^s. mm^ 1 «, 

(^(C6 2 9S©^a5t*^T5fe*$nTV^-&. S;^:, ^ 
->3.iy U K 1 1 , 12 v'a.-y-'f X«# 8 0 . C 
ui^SO. 1 4mnTC*S. «E»?&3tfPMI^2CD-5Er© 

20 

— jfc#0|lltefi 6 a . 6 b*<|9:lt^.tlTVi-S. iHlfeS 
6 a, 6 btt*a®tt7T?3^jt$nTViS. ^:©tt7H 
— t?<Da^}^«ffll^2©4'*(cCic®bTVi^, iHiteS 
6 a, 6 b®mifi^©rt«!Hr«, ^n-m^^fiSESS 
a, 5 bA*^i$$nTV»«). *^SBt5;5a, 5b«, S 

XaSSa. 5 b©raRgg|54)-tC, ^lifi$ig^P^*iJ^fig3 

[0 10 8] iHlteSe a, 6 b^£9 O^lalteS-a-Sft 
JC, *^fla[55a, 5 b*<a^?&2|[f^l!l^2lC«LTSf 

ifiS.r/ISSSrfilDil-r. ^tO^JcXaSS a, 5 b*< 
«-a^?^^f^ll^2cDMM»::Sfe«)fiLfc«?^-C«, * 
X®l55a. 5 bCDPBl»CJgfi£;$nfca«^rBlcD4'CfigE^ 

[0 10 9] mi^MVt 1 ic^*bT^«*tS)in$nfc!K^ 40 
tHst4$aoTjim3n. ^^<r)<&Mmmm. (2 

5 :09) J'?&i«tLT«*il&$n^. 
[0 110] 09te:55-r=tpfc, «AE1f 3 ©±jS<B!lic 

«, «i5sgi«jaMt:*ti&^e.ns^^ >^ 2 1 en, so 



(II) 4$lfl2 0 0 2 - 3 5 6 7 4 8 

20 

^AE'if3©3^4'lr«7}^>y2 2*i|g;ltf,nT^i-5, 

©ass^o (?&ai7-f>2 3) ©j^tf»ctt, A*;u3/'v 
1. etat^a!s^2 5scXA*;u:/v3*i^iten, 

^-f >2 3©*)S8«^'>^ 2 1 ICgEieiSnTVi-&. fe^ 

-:*©etlS7'f> (^?&^-f>2 4) ©j^tficta, 
:/v2, »«j3g2 6xtxn;i':/v4*«i9:iten, ^j^^ 

[0 111] ^^C, Jl©a^J^a->XxA©MteJCOV» 

[01 12] $fer, >'\'jw::^v 1 ■Et.W-\)V 

:/v3*BBi;fc«mT, n;u:/v2&iXv4*M.€r, 1^ 
3?«ffl«E^*^?&7< > 2 4 i^Tti5S$-&$. J:©ttl8 
t?, fi8m?&^f^||^2 (5 a, 5 b : 08) 

«J35S6ffiSSM*:©jaSE*<±»-r-5. e:oJ;5»rbTlgJ&e 
n7t^3J!^ffl<«#:«. a^?&«f^m^2d^e«g^wgHi=4 
^SoTptB^n. /\*;i':/v2*a-pTSS:f'^2 6tr^ 

tt, M;i':/v4*aoT^'>^'2 irt^gi-s. 
[0 113] m.9,m^'^mm.2^<DW!^uv,\<D\^& 

«AgBW3<&jltjTfiS^?&af^^^2JC^S&$tl-5 
^i««:©Sg[©j5^ST<STb;/S:i:c:;5-c, /X;i/:/V 2 

[0 114] 3fe-r, a^?&2tf^||^2*^ 

?.*^«at5 (5 a, 5 b : 08) *3S3'lt^. JJcV^T, 
AJPI/V 1 2ilXA;i':/V 3 *§8#, r^5S»fflja£^t:*?&ai 

5'r>2 3[^-rf«S$ii-'S. ®t1tWi|sHd^Sati*<f^* 

sn«.t, ait«i|EH©sa[**ffiTb, ^n^^isi^g^ffl 
i«<*cjc€M$n, ^^siffliatff©iafl[*t®T-r-5. vi© 

2*'>ePttiffiW4$a-:3Tg^m$n, jvuyv i ^m-:> 
x{&Mmnmwt2 sizmx^n^. m^mmmmt. i& 

ia^B«Jfi^2 5(^-r^«StlTjaS*i±#b;t^, /VU 

ZfV 3 $:jloT^'>i7 2 1 P^^M'S. 

[0 115] a^?^2«fPMi^2i^©?Ktt«!|sn©}a* 

^AE'i=3 ^m^xmm.^i^ipmm.2izmii^^ti^ 
fi<tii£©S«©ifi^*-e±#bfctci5-c, a;w:/vi 

[0 1 16] z.<Dmwi^m^x'TA<Dmm&m. mm-^ 

V 1 ~V 4 SrMiaHU, ±l2©^}^XSRI^^Ig*3g 
[0 117] 



[0 118] ifc. ^:wJ;^7S:^a[^§*^^t*^a5t=& 

[041 *fSI8IC»^<«H4«^B^ (#tSS#:i) ©x>h 
[0 5] *f6?«JrS^<att«» («SSf*:i 1) ©ffiSib 
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fis<b*i^ofiaj*5^-r0. 

[0 7] :^mm\z&-:i<mitun (#ta<4£2 d ©ssYb 
fti8o«»i*55r0. 

[08] ^mmiz&-:3<mi!kunitmm^ti^mn.f^m 

[0 9] 2iEf6?gics^<att#!iE^*t{$ffl$n^a^?^5« 
i^xT^j^tz^^^m^mmtmom^migtommm^m 

[^^^©l5^?g] 



10 



20 



1 • 

2 • 

3 • 

4 • 

5 a, 

6 a, 

7 • 

1 1. 

2 1 
2 2 
2 3 
2 4 
2 5 
2 6 



b • • • ^^WS^ 

b • • • [sifgjs (IKKl^S) . 

1 2 • • • ^>y>'id?'U-;; h\ 



[01] 




a157.5K 
b177^K 
c 187.5K 
d ig8.5K 
e200.5K 
t 202.5K 
g 207.sk 
h 212.5K 
i 217.5K 
j 222^K 
k232^K 
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im2] 




Mm 

a 192. 5K 
b 197. 5K 
c 202. 6K 
d 207. 5K 
e 212. 5K 
f 217. 5K 



mm (T) 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

ZED TEXT OR DRAWING 
RRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



